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Angophora is a small genus of shrubby to large trees endemic to Australia. It is predominantly found in the eastern coastal areas of Queensland, New South Wales and Victoria, the centre of distribution appearing to be in the North and Central Coast subdivisions of New South Wales.
Two species (A. floribunda and A. costata) are widely distributed with a number of disjunct populations; the latter species also shows detectable infraspecific variation. All remaining species are much more restricted in their distribution, with A. hispida in particular being narrowly endemic.
Interspecific hybridization is known to occur in a number of localities where two species overlap in their distribution. Thus, both hybridization and geographic variation are identified as important factors contributing to the poor delimitation of some species. The resolution of these species complexes was achieved by utilizing both morphological measurements and chemical characters. Detailed morphological measurements were made on the leaves and fruit ca:~;lUles, and chemical characters were restricted to leaf phenolics and leaf volatile oils.
The collections of all major herbaria in Victoria, A.C.T., New South Wales and Q_:eensland have also been examined. The revision therefore represents the conclusions based on the integration of all information provided by each of these approaches. Details of the chemical and morphological analyses can be found in Leach (1980) . A key has been constructed, based largely on the vegetative morphological characters of dried material. The distribution maps show all specimens examined.
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GENERIC AND SPECIFIC RELATIONSHIPS
It is generally accepted that Angophora is very closely related to Eucalyptus, and in particular to the subgenera Blakella and Corymbia of Pryor & Johnson (1971) . Johnson (1972 Johnson ( , 1976 has summarized the wide range of characters that support this view. Pryor & Johnson (1971) also propose that Blakella and Corymbia are more closely related to Angophora than to other subgenera of Eucalyptus and should therefore be of equal taxonomic rank. A recent detailed cladistic study has suggested that Blakella and Corymbia are in fact more closely related to other subgeneric groups of Eucalyptus than to Angophora (Ladiges & Humphries 1983) , although Johnson (1984) has criticized these findings based on the data sets used. Further work on these relationships has been completed by Johnson who maintains the close relationship between Angophora, Corymbia and Blakella (Johnson pers. comm.) . Angophora is a well defined group regardless of.whether it is recognized at the generic or subgeneric level and any future re-arrangement of Eucalyptus will not affect the findings of this study.
The species relationships within Angophora are not fully elucidated, but this study basically supports the subgeneric classification proposed by Pryor & Johnson (1971) . A. floribunda, A. subvelutina and A. bakeri form one very closely related group. A. melanoxylon is a difficult species to place, but on a number of characters does show some affinity to this group. Such an arrangement agrees with the Floribundinae of Pryor & Johnson (1971) . Phytochemically, however, A. melanoxylon is somewhat anomalous in the Floribundinae and its placement in this group should be regarded as tentative. The remaining three species are not so readily placed into a single coherent group and Pryor & Johnson (1971) recognized this by placing each species into separate subseries. It is suggested, however, that there are some affinities between these species. A. costata and A. woodsiana in particular are believed to be more closely related than gross morphology would indicate. This suggestion is well supported by chemical evidence in that both species produce stilbenes and a high level of sesquiterpenes (Leach 1980) . On these grounds A. melanoxylon might be more correctly placed with these species. Clearly further evidence is needed to clarify these relationships.
Geographic isolation is considered to be an important factor in speciation within Angophora. This is well illustrated by the divergence of A. costata subsp. costata and subsp. leiocarpa. However, in assessing the extent of isolation of taxa, past distributions must be taken into account and some species have clearly been more widely distributed in the past. Disjunctions within A. floribunda, A. costata subsp. costata and A. bakeri subsp. bakeri are indicative of former wide distributions and this is further substantiated by the discovery of what appear to be fossil Angophora (A; costata ?) fruits in South Australia (Lange 1978) .
EVALUATION OF CHARACTERS
The following is a brief summary of the characters considered for this revision. Chromosomes (Smith-White 1942) , pollen (Pike 1956 ) and wood anatomy (Ingle & Dadswell 1953) have been examined in Angophora and it appears unlikely that these characters will yield any useful taxonomic information at the species level.
example where both types of leaves can occur normally on the one specimen. Within A. hispida all occurrences of petiolate leaves are attributed to hydridization. The situation within A. subvelutina is unclear. Thus it is important for taxonomic purposes to be able to distinguish between juvenile leaves and those produced by hydridization. The production of sessile, cordate leaves associated with an epicormic knob or the presence of particular scars (Jacobs 1955 ) is a clear indication that the leaves are juvenile rather than a product of hydridization. Long internodes are another common feature associated with juvenile leaves. In use of the keys and determination of specimens it is important that juvenile leaves are recognized .
. Inflorescence Briggs & Johnson (1979) have given detailed descriptions of the inflorescence of Angophora~ Further discussion on the inflorescence is also found in Leach (1980) . The taxonomic value of the inflorescence at the species level is limited. For example, three of the four types of inflorescence described by Briggs & Johnson (1979) in Angophora are found in one species.
Flower
The broad-based petals of Angophora have a two-part structure. On the outer surface of the almost circular petal is a raised triangular region, termed the keel, which is thicker and more rigid, commonly pubescent, and of a different colour from the distal portion of the petal. The keel is aristate. The distal, pale coloured, thinner portion of the petal is termed the limb. In the bud the keels are valvate, with the aristae forming a pointed region terminating the bud. The petal limbs are imbricate (see Fig.l ).
Phytochemistry
There are isolated reports of different classes of plant products in Angophora and some of these reports are of a systematic nature (e.g. Smith 1913 ). However, none of these earlier publications produced significant results in terms of systematic work within the genus. In the present study, chemical characters proved to be extremely successful in elucidating several species complexes and several interesting patterns of variation were found. Details of the phytochemical work can be found in Leach (1980) . Only the more outstanding features are briefly mentioned here.
In terms of the leaf phenolics the most outstanding feature is the production of stilbenes by some species. Stilbenes have been attributed systematic significance in various ways, but generally have not found wide application in plant systematics. Within Eucalyptus some workers have found the presence of stilbenes to be of systematic importance, while in other groups of Eucalyptus the taxonomic value of stilbenes has been limited due to the occurrence of chemical forms (Hillis 1967 , Pederick & Lennox 1979 .
No evidence was found to suggest the presence of stilbene-producing chemical forms in Angophora. All collections made of A. costata, A. woodsiana, A. hispida and A. melanoxylon demonstrated the presence of stilbenes and these compounds were never detected in the remaining species. Stilbenes have therefore proved a useful taxonomic character in detecting hybridization and assessing species relationships.
The leaf volatile oils, demonstrated a greater complexity in terms of overall patterns within the genus. The most distinctive pattern was the difference between some species in the proportion of (J. -pinene and sesquiterpenes. In the first two combinations, hybridization is widespread and hybrid swarms may be produced. The Northern Tablelands in particular is an area where many hybrid populations between A. floribunda and A. subvelutina can be found. Angophora floribunda and A. bakeri subsp. bakeri hybridize extensively in the Hawkesbury River district and in this area one particular hybrid swarm studied showed three-way hybridization between these two species and A. subvelutina (Leach 1980) . All other parental combinations as listed are known to produce only sporadic Fl individuals. Despite the wide occurrence of A. subvelutina x A. floribunda hybrids, many supposed examples of hybridization may be attributed to a failure to recognize the juvenile leaves of A. floribunda.
The significance of hybridization in Angophora is difficult to assess. Clearly hybridization is responsible for much of the detected within-species variation. Its importance in terms of speciation is probably much less than that of geographic isolation.
LIFE HISTORY
Various aspects of the life history of Angophora have been examined by a few workers. Prakash (1969) provides very detailed observations on the stages of the life cycle from floral initiation to the mature seed and embryo. Floral development in Angophora has also been discussed by Pryor & Knox (1971) , who question some of the observations made by Prakash.
The work of Auld (1978) documents some interesting aspects of the life history of A. hispida. He found that this species was very dependent on fire for extensive regrowth and flowering. Other features documented by Auld that have some importance to considerations of gene flow in the genus were the low.seeddispersal ability and the suggested extreme longevity of individuals. The findings of Auld's study are likely to be applicable to some other species in the genus (A. costata and A. bakeri) as these occur in the same fire-dominated habitat as A. h isp ida.
The flowers appear to be predominantly insect-pollinated, with bees, beetles, flies and ants all having been observed on the flowers seeking both the pollen and nectar that is produced (Prakash 1969, pers. obs.) . Nectar-feeding parrots have also been observed feeding on the flowers and they could also be effective pollinators, but are thought to be quite secondary when compared with the various groups of insects.
TAXONOMIC HISTORY
The first species of Angophora described was A. costata. It was delineated by Joseph Gaertner in 1788 from material loaned to him by Sir Joseph Banks, and placed in the then broadly conceived genus Metrosideros. Two further species (hispida and floribunda) were described, also in Metrosideros, by Smith in 1797 from specimens sent to him by Surgeon General White from the settlement at Port Jackson. Later in that same year Cavanilles (1797) Metrosideros splendens Gaertn. ex DC., Prodr. 3: 222 (1828) nom. nud. Medium-sized to large tree to 30 m high, habit various, from a shorter gnarled tree with twisted branches to a straight-boled, erect tree, crown spreading. Bark orange to pink to pink-grey or becoming grey with age, smooth, deciduous, shed in large flakes, frequently stained orange with kino. Ultimate branchlets glabrous, reddish, often angular. Petioles (9-)14-22(-28) mm long, glabrous. Adult leaves narrow-elliptic to narrow-ovate, falcate, (8-) 1 0-17(-19) cm long, (1.2-)2-3.5(-5) cm wide, 0.22-0.30(-0.35) mm thick, apex acute, base attenuate, margin entire, glabrous, shiny, dark green above, paler below, oil glands indistinct, side venation regular, parallel at 60-70° to the midrib, lateral veins 1-1. 5 mm apart, marginal vein c. 1 mm from edge, veins more prominent below. Flower buds 3 per peduncle, rarely 7. Peduncle 7-18 mm long, glabrous or densely covered with bristle-glands and short white hairs. Bracteoles elliptic, c. 4 mm long, c. 2 mm wide, pubescent as peduncle, glabrous forms tinged pink at tips. Pedicel (2.5-)4-8(-12) mm long, stout, thick, flattened distally, pubescent as peduncle, principal ribs often continuing down pedicel. Hypanthium 5-7 mm long, 4-6 mm wide, pubescent as peduncle. Sepals to 3 mm long. Petals c. 4 mm long, 3-4 mm wide, limb glabrous, creamy white, keel glabrous or pubescent as hypanthium. Stamina I filaments c. 7 mm long, creamy yellow, glandular area on connective present but obscure. Style c. 4 mm long. Capsule campanulate or narrowing at apex, 9-15(-17) mm long, (9-)12-15(-17) mm wide, straight or reflexed on pedicel, glabrous or slightly pubescent with both hairs and bristle-glands, smooth or roughened by the presence of tuberculate bristle bases; principal longitudinal ribs and sepals very prominent, secondary ribs also prominent, terminating 0-3 mm below rim; disc usually narrow, 1-1. 5 mm, descending, rarely level, sunken, commonly over-arched by capsule rim. Seeds 5.5-7.2 mm long, 4.3-6.2 mm wide. Cotyledons circular, (8-)10-14mm long, 11-15(-19) mm wide, truncate or slightly cordate at base, glabrous, green above, either green or purple below, palmately veined, petiole 3-6 mm long. Juvenile leaves decussate, elliptic to ovate, to 12.5 cm long, 2.5-6.5 cm wide, apex acute, base auriculate, sessile, glabrous, oil glands indistinct, dark green above, paler below.
DISTRIBUTION: Restricted to eastern New South Wales. Most common in the southern half of the North Coast subdivision, Central Coast and Central Table- There are several nomenclatural problems with this taxon that remain to some degree unsolved. According to the records of So lander in the British Museum, 34 collections of A. costata were made by Banks & Solander. Many of these collections are likely to have been referable to other genera and so the exact number of specimens examined by Gaertner is not known. There is a Banks & Solander collection of A. costata at MEL that may represent part of the type material; however, this cannot be unequivocally established. Despite typification problems, the application of the epithet is clear from the protologue.
The type of Salisbury's Metrosideros apocynijolia could not be located to fully confirm the synonymy; K, BM and G were checked as possible locations for this type. Britten (1916) claims Salisbury'S description is cited by Cavanilles as a synonym of his A, lanceolata, but the name M. apocynijolia does not appear in the generic description of Angophora by Cavanilles (1797 The variety hispida published by Gray (1854) is described as being distinguished by the fine hoary pubescence and the reddish glandular bristles. Variation between hispid and non-hispid forms has been observed but does not appear to have any recognizable geographic or ecological association. The variety is clearly referable to A. costata subsp. costata. The varietal epithet hispida does not have priority (or any of the subspecific categories recognized within A. costata in this revision.
A. costata subsp. costata is a distinctive taxon, but possible confusion can arise in the region of sympatry with subsp. euryphylla. Subsp. costata is known to hybridize very occasionally with the other two species of Angophora occurring on the sandstone in the Central Coast of New South Wales (A. hispida and A. bakeri). The hybrids are very distinctive on a number of morphological characters and unlikely to be confused with any other taxa.
The habit of subsp. costata can be extremely varied and is particularly dependent on habitat. On very exposed, dry sandstone outcrops it forms a very gnarled and often spectacular tree, whereas on better sites it will develop into a taller, more erect tree. Medium-sized to large tree to 25 m high, commonly very gnarled with crooked branches. Petiole (10-) 15-21 mm long. Adult leaves narrow-ovate, (10-)14-18(-21) cm long, (2-)2.5-4(-6) cm wide, 0.23-O.30mm thick, lateral veins 1-3 mm apart. Peduncle 17-25 mm long, moderately to densely pubescent with both hairs and bristle-glands. Bracteoles elliptic, c. 10 mm long, 5-6 mm wide, moderately to densely pubescent as peduncle. Pedicel 8-15(-19) mm long, stout, thick, pubescent as peduncle. Hypanthium c. 8 mm long, 11 mm wide, pubescent as peduncle. Sepals up to 3 mm long. Petals 4-5 mm long, 5-6 mm wide, keel moderately to densely pubescent with both hairs and bristle-glands. Staminal filaments to 15 mm long, glandular area on connective brown and distinct. Capsule thick-walled, ovoid, (14-)16-21 mm long, 14-20mm wide, moderately pubescent with both hairs and bristle-glands, roughened with tuberculate bristle-gland bases; principal longitudinal ribs and sepals very prominent, terminating 2-3 mm below rim; disc broad, 4-5 mm, descending, usually sunken well below rim level. Seeds, cotyledons and seedling leaves not observed. Arbor ad 25 m alta. Petiolus (8-) 10-14(-18) mm longus, folia adulta normalia 6.5-12(-16) cm longa, (0.7-) 1-2(-3) cm lata. Pedicellus gracilis, (4-)8-14(-18) mm longus. Capsula (8-)10-12(-14) mm longa, 7.5-10(-11.5) mm diam., paries tenuis, laevis vel costis inconspicuis in dentibus minutis decurrentibus.
HOLOTYPE: New South Wales: North Western Slopes: Just S. of Warialda, near High School, Leach 423, 25.8.1976 (LTB) . Isotype: NSW.
Small to medium-sized tree to 25 m high, generally erect with slender bole. Petiole (8-) 10-14(-18) mm long. Adult leaves narrow-elliptic to narrow-ovate, 6.5-12(-16) cm long, (0.7-)1-2(-3) cm wide, (0.15-)0.17--0.22(--0.26) mm thick, lateral veins parallel at 70-80· to midrib. Peduncle 15-32 mm long, glabrous.
Bracteoles elliptic, 2-3 mm long, 1-2 mm wide, glabrous, rarely sparsely pubescent. Pedicel (4-)8-14(-18) mm long, generally filiform, glabrous, rarely sparsely pubescent. Hypanthium (2-)4-6(-8) mm long, 5-6(-8) mm wide, glabrous or rarely sparsely to moderately pubescent. Sepals absent or short, to 1 mm long. Petals c. 3 mm long, 3-4 mm wide, keel with bristle-glands. Staminal filaments c. 7 mm long, glandular area on connective brown, distinct. Capsule thin-walled, ovoid, rarely campanulate, usually narrowed at rim, (8-) 10-12(-14) mm long, 7.5-10(-11.5) mm wide, glabrous, young fruits occasionally glaucous, smooth; principal longitudinal ribs and sepals absent or barely visible; disc narrow, c. 1 mm wide, level or descending, sunken, obscured by over-arching rim. Seeds, cotyledons not observed. Juvenile leaves decussate, narrowelliptic to narrow-ovate, to 10 cm long, 0.6-1.5 cm wide, apex acute, base auriculate, sessile, glabrous or leaf bases on undersurface sparsely pubescent. Stem moderately to densely pubescent with hairs and bristle-glands.
DISTRIBUTION: Widely distributed in the southeastern quarter of Queensland with scattered occurrences in the North Coast, Northern Tablelands, North Western Slopes and North Western Plains subdivisions of New South Wales (Fig. 4) . It occurs on loose, well drained sandy soils on sandstone-capped hills or outcrops.
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• Black,,11 The northern distribution of a morphologically distinct subspecies within A. costata has long been recognized. C. T. White on many of his herbarium specimens annotated the northern material under A. 'queenslandica', but did not publish it. Pryor & Johnson (1971) Small tree 6-10m high with slender often erect trunk. Bark grey, rough, soft, crumbly with short longitudinal fissures, persistent to smallest branch lets. Ultimate branch lets glabrous, angular. Petioles 3-7(-9) mm long, glabrous. Adult leaves narrow-elliptic, usually falcate, (5-)6-9.5(-13) cm long, 0.5-1(-1.5) cm wide, 0.19--0.25 mm thick, apex acute, base attenuate, margin entire, glabrous or rarely very sparsely pubescent with fine white hairs on lower surface, shiny, dark green above, dull and paler below, oil glands numerous, large, distinct, venation fine, regular, parallel at 50-65 0 to midrib, lateral veins c. I mm apart, anastomosing veins prominent, marginal vein c. 0.5 mm from edge, indistinct on upper surface. Flower buds 3 or 7 per peduncle. Peduncle 7-18 mm long, glabrous or sparsely pubescent with -both hairs and bristle-glands. Bracteoles narrowly elliptic, 2-3 mm long, c. 1 mm wide, pubescent with bristle-glands. Pedicel 4-11 mm long, glabrous or sparsely pubescent. Hypanthium 4-5 mm long, c. 6 mm wide, glabrous or pubescent. Sepals 0.5-1 mm long. Petals 2.5-3 mm long, c. 3 mm wide, limb glabrous, creamy white, keel sparsely pubescent with both hairs and bristle-glands or becoming tuberculate with bristle-gland bases. Staminal filaments up to 5 mm long, creamy yellow, glandular region of connective brown, distinct. Style c. 3 mm long. Capsule ovoid or cylindrical, usually narrowed at rim, 8-10.5 mm long, 8-10(-12) mm wide, usually reflexed on pedicel, glabrous or sparsely pubescent, smooth or roughened with tuberculate bristle-gland bases; principal longitudinal ribs just visible, secondary ribs less prominent or wanting, when present produced to rim; disc narrow, c. 1 mm wide, ascending or occasionally flat, just below rim, obscured by over-arching rim. Seeds, cotyledons not observed. Juvenile leaves decussate, narrow-elliptic to narrow-ovate, 4-7.5 cm long, 1.1-1.3 cm wide, apex acute, base auriculate with auricles often broader than lamina, sessile, glabrous.
DISTRIBUTION: Restricted to the New South Wales coast and predominant in the Central Coast subdivision (Fig. 5) The synonymy of A. lanceolata Cav. var. angustifolia A. Gray is established not only by examination of a photograph of the type but also on statements by Gray in the original description. The type specimen has no notes to indicate the bark type, which would have been decisive in establishing the synonymy. However, from the description, Gray obviously considers A. lanceolata (A. costata) to be quite polymorphous and to include A. intermedia (A. floribunda), despite the difference in bark type. Thus, the rough-barked A. bakeri, which at the time was not distinguished from A. floribunda, has also been included under A. costata. The description by Gray of variety angustifolia does represent the first formal recognition of A. bakeri, but the epithet angustijolia does not have priority, having only been used at the varietal level.
There is an extreme dwarf form growing on barren exposed sandstone sites at Little Switzerland, Kings Tableland Arbor ad 18m alta, gracilis, erecta. Folia adulta normalia 0.75-1.5(-2) cm lata, vulgo lata quam typo.
HOLOTYPE: New South Wales: North Coast: 10 km south of Woodburn on Pacific Highway, Leach 195, 19 August 1975 (LTB) . Isotype: NSW.
Small to medium-sized tree, slender, erect, to 18 m high. Petioles 4-8(-10) mm long. Adult leaves narrow-elliptic, 6.5-10(-12) cm long, 0.75-1.5(-2) cm wide, 0.18-O.24mm thick, glabrous, oil glands small, indistinct, numerous, lateral veins more prominent below. Peduncle 8-20mm long, moderately pubescent with-short-whltehairs. Bracteoles obovate, 2.5:"'3 min Tong, 1 mm or less wide, sparsely pubescent. Pedicel (3-)6-9 mm long, moderately to densely pubescent. Hypanthium 2.5-3 mm long, c. 4 mm wide, pubescent as peduncle. Petals 2-3 mm long, 2.5-3 mm wide, keel sparsely pubescent with white hairs. Staminal filaments 4-5mm long. Capsule (5.5-)7-l0mm long, 7-llmm wide, sparsely pubescent with white hairs, smooth or roughened with tuberculate bristle-gland bases; principal longitudinal ribs prominent, secondary ribs of equal prominence, disc narrow, c. 1 mm wide, flat or descending, just below rim or well sunken. Seeds, cotyledons and seedling leaves not observed.
DISTRIBUTION: Restricted to a small region of the North Coast of New South Wales between Grafton and Lismore (Fig. 6) . Subsp. paludosa grows on alluvial soils of a loose sandy structure and occurs where waterlogging is common.
SELECTED SPECIMENS: NEW SOUTH WALES: North Coast: Dilkoon-Gurranang, Johnson & Constable NSW 143449. 6.6.1957 (NSW) ; at Huka turn-off from Pacific Hwy, Leach 144,24.5.1975 (LTB, NSW, CANB) . .
Distribution, habitat and morphology clearly distinguish this taxon from subsp. bakeri. Subsp. paludosa is frequently observed associated with the swamp-dwelling Melaleuca quinquenervia but on slightly drier sites to those occupied by M. quinquenervia. The habitat sets subsp. paludosa apart from the other subspecies of A. bakeri and from the remaining species in the genus. The subspecific epithet refers to the preferred low-lying, frequently swampy, habitats [Latin:
While there is an overall morphological similarity to subsp. bakeri, subsp. paludosa tends to be a taller, more slender tree with slightly broader leaves. Hybridization with A. woodsiana has certainly occurred, producing some broader leaved individuals, but hybridization does not seem to be widespread. It should be borne in mind that collections approaching the upper morphological limits of subsp. paludosa are likely to be the result of some introgression from A. woodsiana. Small shrubby tree 5-1Om high. Petioles (5-)6-9(-11) mm long. Adult leaves narrow-elliptic to narrow-ovate, (5-)7.5-11 cm long, (0.7-)0.8-1.5(-2.0) cm wide, 0.30-0.44 mm thick, stiff, coriaceous, margin distinctly raised on lower surface, glabrous, dull, dark olive-green or grey-green above, paler below, oil glands indistinct, mid-vein and marginal vein prominent, yellow to brown, veins obscure on upper surface. Peduncle 15-25 mm long, moderately to densely pubescent with short white hairs interspersed with bristle-glands. Bracteoles elliptic, c. 3 mm long, 1-1.5 mm wide, pubescent as peduncle. Pedicel (8-) 10-14(-16) mm long, pubescent as peduncle. Hypanthium 4-5 mm long, 7-9 mm wide, pubescent as peduncle. Petals c. 3 mm long, c. 4 mm wide, keel pubescent with both hairs and bristle-glands. Stamina 1 filaments up to 8 mm long. Capsule (9-)1O-14mm long, 9-12(-14) mm wide, sparsely to moderately pubescent, roughened with tuberculate bristle-gland bases; principal longitudinal ribs only just raised and visible, secondary ribs of equal prominence, disc narrow, c. 1-2 mm wide, flat, just below rim, obscured by over-arching rim. Seeds 6.3-6.9 mm long, 4.6-5.9 mm wide. Cotyledons circular, 9-12 mm long, 10-12 mm wide, slightly cordate at base, glabrous, dark green above, purple below, palmately veined, petiole c. 5-7 mm long. Juvenile leaves narrowelliptic, 6.5-8.5cm long, 1.0-1.8cm wide.
DISTRIBUTION: An endemic of the Sydney region with the distribution centred on Middle Harbour and continuing north into Ku-ring-gai Chase National Park (Fig. 7) . Occurring on sandstone parent material. Gordon, Burgess s.n., 29.12.1965 (FRI, MEL, CBG 014038 ).
This taxon is most readily distinguished from the other two subspecies of A. bakeri and from A. floribunda by the thick, rigid, usually olive-green leaves. The distribution of A. bakeri subsp. crassifolia is not known to overlap with that of subsp. bakeri. There is a collection of subsp. crassifolia from Parramatta (Blakely & Shiress NSW.118248, 7.1928; NSW, MEL) . The known present distribution of subsp. crassifolia would suggest that this locality is incorrect.
The sub specific epithet (from the Latin crass us = thick, folium = leaf) refers to the thick leaves that distinguish this taxon from other taxa in the Floribundinae. wide, 0.17-0.31 mm thick, apex acute, base attenuate, margin entire, glabrous, green above, paler below, oil glands small, indistinct, venation regular, parallel at 60-80° to midrib, lateral veins 1-1.5mm apart, marginal vein c. 1 mm from edge, veins more prominent below. Flower buds 3 or 7 per peduncle. Peduncle (9-)15-32 mm long, glabrous or moderately to densely pubescent with both hairs and bristle-glands. Bracteoles elliptic, c. 4 mm long, c. 2 mm wide, glabrous or pubescent as peduncle. Pedicel (10-)15-25(-30) mm long, sparsely pubescent as peduncle, usually sigmoid, filiform, narrowing towards peduncle, rarely thick and stout. Hypanthium 4-10 mm long, 5-10 mm wide, glabrous or pubescent as pedicel. Calyx teeth 3 mm long. Petals 3-4 mm long, c. 4 mm wide, limb glabrous or sparsely pubescent with white hairs, creamy white, keel glabrous or sparsely pubescent with bristle-glands. Staminal filaments to 7 mm long, creamy yellow, glandular area on connective brown and distinct. Style c. 3 mm long. Capsule ovoid or cylindrical, narrowed at rim, (l0-)11-1Smm long, (9-) 10-15(-16) mm wide, usually sharply reflexed on pedicel, glabrous or rarely slightly pubescent, usually smooth, rarely roughened by bristle-gland bases; longitudinal ribs and calyx teeth prominent, secondary ribs less prominent or absent, terminating 5-8 mm below rim; disc narrow, rarely to 2 mm wide, level, just below rim, commonly obscured by over-arching rim. Seeds, cotyledons, juvenile leaves not observed.
DISTRIBUTION: Almost entirely restricted to the North Coast of New'South Wales and the Moreton District of Queensland (Fig. 8) . There are scattered occurrences outside these regions in the Darling Downs and Wide Bay Districts. It commonly occurs on sandstone hillsides or on deep gravelly or sandy soils. • A. woodsiana was described by F. M. Bailey in 1882; however, 18 years after describing the species he reduced it to a variety of A. floribunda (Bailey 1900) . Domin (1928) was even more doubtful of the status of A. woodsiana and was of the opinion that it was not different from A. floribunda. Despite the reduction of the species by the original author, most taxonomists up to the present have accepted A. woodsiana in Bailey's original concept, that is, as distinct at the species level. In the most recent treatment of Angophora by Pryor & Johnson (1971) , it is placed in a monotypic series.
The slight overlap in morphological dimensions between these two species perhaps may suggest recognition at only the subspecific level. However, the concept of the species in this study is much broader than has previously been used. Chemical' differences (Leach 1980) also support recognition at the specific level. While in the past there has been confusion in separating A. wopdsiana and A. jIoribunda, they can for the most part be distinguished by capsule dimensions, although specimens of A. woodsiana with smaller fruits do approach the dimensions of A. floribunda. Fruits of A. woodsiana vary from a large, smooth form on an extremely slender pedicel to a particularly coarse, robust form with a stout pedicel found in the Toowoomba-Helidon region.
Hybridization with other species of Angophora appears to be very rare. No records exist of hybridization with A. costata subsp. leiocarpa. Only a few specimens are possible A. subvelutina x A. woodsiana hybrids, which is to be expected from the different habitat preferences. The only evidence of possible extensive hybridization is with A. bakeri subsp. paludosa. As this is restricted by the small distribution of A. bakeri subsp. paludosa, it does not cause any significant problems in the recognition of A. woodsiana.
A. woodsiana typically occurs on sandstone or soils derived from sandstone parent material in dry, often elevated sites; however, it has also been recorded in wet situations on soils from alluvials to orange-red clays. Medium-sized to large tree, 15-30 m high, llsually with gnarled and crooked branches and spreading crown. Bark brown to grey, rough, shortly fibrous, friable and generally furrowed, persistent to smallest branchlets. Ultimate branch lets glabrous, often red, angular. Petioles (6-)8-12(-15)mm long, glabrous. Adult leaves narrow-elliptic to narrow-ovate, falcate, (5.5-)8-12(-15)cm long, (1.1-)2.0-3.0(-5.0) cm wide, 0.16-0.26 mm thick, apex acute, base attenuate, margin entire, glabrous, dark green above, paler below, oil glands numerous and distinct, venation regular, parallel at 55-65' to midrib, lateral veins 1-1.5 mm apart, marginal vein c. 0.5 mm from edge, veins more prominent below. Flower buds 3 or 7 per peduncle. Peduncle 15-30 mm long, glabrous or occasionally sparsely pubescent with short white hairs, bristleglands rare. Bracteoles elliptic, 3-4 mm long, c. 2 mm wide, glabrous to sparsely pubescent with white hairs, tuberculate. Pedicel (3-)4-8(-12) mm long, glabrous or moderately pubescent with hairs interspersed with bristle-glands. Hypanthium 4-6 mm long, 6-7 mm wide, glabrous, rarely pubescent as pedicel. Sepals 1-1.5 mm long. Petals 2-4 mm long, c. 3 mm wide, limb glabrous, creamy white, keel glabrous, roughly tuberculate. Staminal filaments 5-7 mm long, creamy yellow, glandular area on connective brown, distinct. Style c. 3 mm long. Capsule globular to ovoid, rarely cylindrical, often narrowed at rim, 7-10(-12) mm long, 8-10(-12) mm wide, straight or reflexed on pedicel, pubescent with both hairs and bristle-glands, tuberculate; principal longitudinal ribs prominent, secondary ribs also prominent, usually produced through to rim; disc narrow, 1-1.5 mm wide, level, just below rim level. Seeds 4.8-6.6 mm long, 3.2-5.3 mm wide. Cotyledons usually wider than long, rarely circular, (6-)1O-15mm long, (8-)11-18 mm wide, base cordate, glabrous, dark green above, pinkish purple or green below, palmately veined, petiole 4-5 mm long. Juvenile leaves decussate, narrow-elliptic to narrow-ovate, to 9 cm long, 2-3.5 cm wide, apex acute, base auriculate, sessile, glabrous or sparsely pubescent towards leaf base. Vol. 2(6); 1986 ( Fig. 9) . At the northern and southern extremes of its main distribution it is very much restricted to the coast. It is absent from the northern part of the North Coast and all except the westerly and northern extremities of the Moreton District, Queensland. There is also one interesting disjunct population further north at Ravenshoe, near Atherton. Brennan, 10.4.1975 (FRI 025144, MEL, BRI 198551); between Tenterfield & Legume, White 10309, 29.12.1935 (BRI 231100, 230230) . Central Tablelands: c. 10 km S. of Blackheath on road to Megalong Valley, Leach 461, 6.11.1976 (LTB, NSW) . North Western Slopes: 1 km W. of Warialda, Leach 163, 27.5.1975 (LTB, NSW, BRI RofJ s.n., 30.4.1954 (BRI 038789). North Kennedy: Tumoulin, Hyland 8258, 23.5.1975 .
• Gympieoe Roma -..
•
.S"". Speck 193, 24.10.1963 (CANB 123748, MEL, BRI 197776, 197777, NSW Sharpe 1970 ,24.1.1976 .
A. floribunda is for the most part morphologically distinctive. Hybrids with A. subvelutina and A. bakeri subsp. bakeri occur where the taxa are sympatric.
Wide morphological variation is exhibited in A. floribunda, but it is not possible to attribute this to any geographical pattern. Characters that show greatest variation are leaf width, petiole length, fruit length and pedicel length. Small to medium-sized tree to 15 m high, generally of a gnarled straggling habit,sometimes with two or more trunks, occasionally an erect tree. Bark dark grey, rough, shortly fibrous or sub-fibrous, friable, sometimes becoming furrowed, persistent to smallest branch lets. Ultimate branchlets pubescent with white hairs interspersed with bristle-glands. Petioles 1-3(-5)mm long, glabrous to densely pubescent as stem. Adult leaves narrowly elliptic, (3-)4-6(-8) cm long, (0.6-)0.7-1.7(-2.5) cm wide, 0.17-0.32 mm thick, apex acute to rarely obtuse, base variable, both attenuate and cordate to auriculate leaves occurring in the same tree, lobes when present to 8 mm long, occasionally broader than the lamina,margin entire, sparsely pubescent on both surfaces with white hairs, very rarely with bristle-glands scattered over entire surface but concentrated towards leaf base, becoming glabrous with age, dull blue-grey or grey-green, ± glaucous above, pale grey-green below, oil glands numerous but small and indistinct, venation regular, parallel at 60-65" to midrib, lateral veins 1-1.5 mm apart, marginal vein c. 0.5 mm from edge, veins more prominent below. Flower buds 7 per peduncle, rarely 3. Peduncle 6-23 mm long, moderately to densely pubescent as stem, becoming glabrous with age. Bracteoles narrowly elliptic, c. 3 mm long, 1 mm wide, pubescent with hairs. Pedicel 3-9 mm long, moderately to densely pubescent with predominantly bristle-glands. Hypanthium 4-5 mm long, 5-6 mm wide, pubescent as pedicel. Sepals to 2 mm long. Petals c. 4 mm long, 3~ mm wide, limb glabrous, creamy white, keel pubescent with bristle-glands. Staminal filaments to 9 mm long, creamy yellow, glandular area on connective brown, distinct. Style c. 4 mm long. Capsule ovoid or cylindrical, usually narrowed at rim, 8-13 mm long, 7-11 mm wide, somewhat reflexed on pedicel, glabrous or rarely sparsely pubescent, often with a glaucous waxy bloom, smooth or roughened with tuberculate bristle-gland' bases; principal longitudinal ribs and sepals prominent, secondary ribs less prominent, terminating 2-3 mm below rim; disc narrow, c. 1 mm wide, level or descending, sunken, often obscured by over-arching rim. Seeds 4-7 mm long, 3.5-5.5 mm wide. Cotyledons usually wider than long, rarely circular, (6-)9-12(-14) mm long, (9-) 11-14(-15) mm wide, apex obtuse, truncate to slightly cordate at base, glabrous, dark green above, pinkish purple below, palmately veined, petiole c. 3 mm long. Juvenile leaves decussate, narrowly elliptic, 6.5-9 cm long, 1.6-2.7 cm wide, apex acute, base auriculate with auricles often broader than Brooker 1403 ,5.7.1968 .
Only two of the four probable syntypes have been found. A sheet (Coolabah, Peacock s.n., 5.1900, MEL 524439) predates publication but there is contradiction in the localities as the Peacock specimen in the description was cited as collected at West Bogan. A Bauerlen collection at N.S.W. predates publication but has no locality details. This specimen would certainly have been seen by Baker and is therefore here selected as the lectotype.
A. melaxoxylon is a quite distinctive species with dark heartwood, a character found within the genus, only in this species. It has a somewhat patchy distribution but is often dominant. It is unusual with its mixture of auricled and non-auricled leaves, which may be found either consecutively along the stem or Large bush to small shrubby tree, 1.5-8 m high, with typically gnarled and crooked branches. Bark grey to grey-brown, rough, fibrous or flaky, persistent to smallest branches. Ultimate branchlets densely pubescent with white straight hairs, thickly interspersed with bristle-glands. Petiole 0-4 mm long, usually densely pubescent as stem. Adult leaves elliptic to ovate, (4-)6-10(-11.5) cm long, (2-)3-4.5(-6) cm )Vide, 0.30-0.55 mm thick, rigid and leathery, apex obtuse, base auriculate, lobes to 8 mm long, sometimes broader than the lamina, margin slightly crenulate and undulate, glabrous to moderately pubescent with short white hairs over entire surface, bristle-glands restricted to midrib and major lateral veins, tending to become glabrous with age, surface either rough due to bristles or velvety if only hairs present, dull grey-green to olive-green above, dull grey-green below, oil glands indistinct, venation regular, parallel at 60-80· to midrib, laterals (3-)5-8 mm apart, marginal vein c. 2 mm from edge, looping, veins raised and more prominent below. Flower buds 3 or 7 per peduncle. Peduncle 17-70 mm long, moderately to densely pubescent as stem. Bracteoles narrowly elliptic, 8-1Omm long, 1.5-4mm wide, green or tinged with pink, occasionally persisting after anthesis, bristle-glands present. Pedicel (7-)15-20(-37) mm long, moderately to densely pubescent as stem with predominantly bristle-glands, often winged due to continuation of principal ribs. Hypanthium 7-10 mm long, 8-13 mm wide, densely pubescent as pedicel. Sepals 2-4mm long. Petals 5-8mm long, 7-1Omm wide, limb glabrous or sparsely pubescent with white hairs on lower surface, creamy white or rarely tinged with pink, keel pubescent with bristle-glands. Staminal filaments 8-12 mm long, creamy yellow or rarely pink in lower half, glandular area on connective not readily visible. Style 5-7 mm long. Capsule campanulate or narrowed at rim and urceolate, (15-)20-25mm long, (l3-)15-20mm wide, straight or reflexed on pedicel, pubescent with bristle-glands, roughly tuberculate; principal longitudinal ribs and sepals prominent, secondary ribs also prominent, terminating 3 mm below rim; disc broad, c. 3 mm wide, level, at or just below rim. Seeds 7-10 mm long, 6.5-8.5 mm wide. Cotyledons elliptic, (12-)15-20mm long, ll-l8mm wide, apex obtuse, base attenuate, glabrous, prominent raised oil glands on both surfaces, green above, green with pink tinge on lower surface, palmately veined, petiole 7-11 mm long. Juvenile leaves not observed.
DISTRIBUTION: Confined to the Central Coast of New South Wales and almost invariably occurring on Hawkesbury Sandstone parent material (Fig. 11) . Common s.n., 27.8.1968 (CANB 188867) ; road from Blaxlands Ridge to Upper Colo, Leach 134, 22.5.1975 
(LTB, NSW).
There is no type specimen to confirm the synonymy of Eucalyptus hirsuta Link with A. h isp ida. However, de Candolle (1828) states that he saw Link's specimen and in fact makes particular reference to this specimen concerning the flower colour. The other collection seen by de Candolle (Sieber 471, 1828, G, photo!, MEL!) is clearly A. hispida. On this evidence, Eucalpyptus hirsuta is placed as a synonym of A. hispida.
A. hispida is a very distinctive species with a quite restricted distribution. Sporadic hybridization with both A. bakeri subsp. bakeri and A. costata subsp. costata has been detected (Leach 1980) , and in the past hybrids have been described as new species. No significant introgression has been detected and the hybrids are sufficiently distinct as to cause little problem in identification. As with all other species of Angophora the flowers are a creamy yellow colour. However, one collection (Burgess CBG 016573) is a striking colour variant in which the basal half of the staminal filaments is a deep rosy pink. This form could have some horticultural value. Medium-sized tree, commonly to 17 m high, 0ccasionally to 25 m, generally crooked with spreading crown. Bark grey, rough, flaky, usually lightly furrowed, persistent to smallest branchlets. Ultimate branchlets moderately pubescent with white hairs, sparsely to moderately interspersed with bristle-glands. Petioles 0-1(-2) mm long, densely pubescent with white hairs. Adult leaves ovate to elliptic, (6-)8-9(-12) cm long, (2-)3-5(-7) em wide, 0.15-O.24mm thick, somewhat stiff, velvety, apex variable, acute to obtuse, base cordate to auriculate, lobes 4-7(-13) mm long, margin entire to slightly crenate, sparsely pubescent with short white hairs on both surfaces, moderately pubescent towards leaf base, becoming glabrous with age, dull grey-green above, pale green below, oil glands indistinct, lateral veins regular, parallel at 60-70' to midrib, 2-4 mm apart, marginal vein c. 1 mm from edge, looping, veins more prominent below. Flower buds 7 per peduncle. Peduncle 9-30mm long, moderately pubescent with white hairs, sparsely to moderately pubescent with bristleglands. Bracteoles obovate, 3-4 mm long, c. 1.5 mm wide, densely pubescent on both surfaces with white hairs, rarely interspersed with bristle-glands. Pedicel (2-)3.5-10(-12) mm long, pubescent as peduncle. Hypanthium 4-6 mm long, 4-7 mm wide, pubescent as peduncle. Sepals c. 1 mm long. Petals 3-4 mm long, c. 3 mm wide, limb glabrous, creamy white, keel densely pubescent with white hairs. Staminal filaments up to 8 mm long, creamy yellow, glandular area on connective brown, distinct. Style c. 3-4 mm long. Capsule ovoid, commonly narrowed at rim, 7-9(-11) mm long, 7.5-9(-11) mm wide, generally reflexed on pedicel, glabrous or moderately pubescent with short white hairs, smooth or tuberculate; principal longitudinal ribs prominent, secondary ribs often almost wanting, when present produced almost to rim; disc narrow, c. I mm wide, level, just below rim. Seeds, cotyledons and seedling juvenile leaves not observed. 
